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TECHNIQUE  FOR  WATERSHED  PLANNING 


INTRODUCTION 

Forestry  portions  of  PL  566  watershed  work  plans  are  developed  by 
Forest  Service  personnel  with  assistance  from  the  State  Forester's 
staff.    For  many  years,  most  of  the  forestry  program  was  based  on 
improving  the  hydrologic  condition  of  forest  stands  by  tree  plant- 
ing and  timber  stand  improvement.    Practices  such  as  fire  prevention 
programs  and  grazing  control  were  also  recommended  to  prevent 
deterioration  of  existing  stands. 

The  procedure  used  developed  only  total  program  needs  within  the 
watershed.    Planners  were  not  site  specific  as  to  locations  of 
where  treatment  was  to  be  installed.    State  forestry  personnel, 
therefore,  were  provided  with  general  programs  but  never  knew 
exactly  what  was  expected  of  them.    When  practices  such  as  tree 
planting  and  stand  improvement  were  carried  out  within  the  boundary 
of  the  watershed,  they  were  reported  as  accomplishments,  again 
with  no  concern  for  specific  locations. 

Proper  land  treatment  is  the  basic  element  of  watershed  projects. 
With  the  issuance  of  SCS  Advisory  WS-27,  the  Soil  Conservation 
Service  (SCS)  requires  the  Forest  Service  to  justify  its  requests 
for  funding  and  to  be  accountable  for  expenditures  in  both  plann- 
ing and  operations.    The  Southeastern  Area,  therefore,  has  developed 
an  alternative  procedure  to  arrive  at  erodible  hazard  area  land 
treatment  needs  to  include  actual  location  as  well  as  amounts. 
The  procedure  outlined  in  this  paper  is  a  first  step  to  develop  a 
new  and  better  method  of  planning  for  watershed  protection. 


TECHNIQUE 

This  procedure  basically  is  the  identification  of  unmanaged  forest 
land  on  sites  that  are  potentially  hazardous  from  the  standpoint 
of  erodibility.    The  procedure  is  dependent  upon  actual  soil 
surveys,  preferably  from  published  county  soil  surveys.    The  first 
step  is  to  develop  a  watershed  map  from  the  soil  survey  showing 
the  potentially  hazardous  soils  in  forest  cover.    Enough  drainage 
and  highway  features  should  be  used  to  easily  locate  specific  sites 
without  cluttering  the  base  map. 
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Soils  with  certain  textures,  certain  slopes,  and  certain  past  uses 
are  considered  as  potentially  hazardous  although  they  may  not 
presently  produce  excessive  sediment.    Some  examples  o^f^  poten- 
tially hazardous  soils  taken  from  the  "Banks  and  Stephens  County, 
Georgia  Soil  Survey  Report"]^/  are  as  follows: 

--PgE3  map  symbol.    This  symbol  identifies  a  Pacolet  sandy  clay 
loam,  with  15  to  25  percent  slopes,  severely  eroded.    "This  soil 
occurs  in  long  narrow  areas  on  the  side  slopes  of  uplands  and  on 
foothills  of  mountains.    The  surface  layer  is  thinner  and  contains 
more  clay  than  that  in  the  profile  described  as  typical  for  the 
Pacolet  series.    Snallow  gullies  and  galled  spots  commonly  occur 
and  there  are  a  few  deep  gullies." 

--CyD2  -  Cecil  sandy  loam,  10  to  15  percent  slopes,  eroded. 
"Strong  slopes  and  the  hazard  of  erosion  generally  restrict  use  of 
this  soil  for  farming.    This  soil  is  mostly  in  trees  or  pasture, 
or  it  is  idle. .. .Unless  these  areas  are  carefully  managed,  there  is 
enough  runoff  for  erosion  to  be  a  severe  hazard." 

--Gul  -  "Gullied  land  consists  of  small  areas  where  erosion  has 
removed  most  of  the  soil  material  and  has  formed  intricate  patterns 
of  shallow  and  deep  gullies." 

These  are  only  three  examples  of  potentially  hazardous  soils. 
Within  any  given  watershed  area,  there  may  be  none,  only  one,  or 
there  may  be  several  such  soils.    The  soil  series  itself  is  less 
important  than  the  "slope"  groupings  or  the  "past  erosion"  group- 
ing, the  third  letter  and  the  number  in  the  map  symbol;  e.g.,  in 
the  symbol  PgE3,  "E"  refers  to  slope  and  "3"  refers  to  past  erosion. 
Specific  definitions  are  provided  in  Soil  Survey  Reports. 

The  term  "potentially  hazardous"  may  be  relative.    In  one  watershed 
in  the  Piedmont  section,  a  C3  soil  (6  to  10  percent  slopes,  severely 
eroded)  may  be  the  most  hazardous;  while  in  another  watershed,  a  C3 
soil  may  not  be  considered  significant  because  of  the  amount  of 
D3,  E2,  E3  or  even  F2  or  3  soils  present  in  the  watershed.  Generally, 
no  more  than  about  30  percent  of  the  forest  land  should  be  mapped 
as  hazardous.    Any  more  than  30  percent  will  clutter  a  map.  If 
you  decide  that  more  than  30  percent  is  hazardous,  then  determine 
the  degree  of  hazard  and  prepare  two  or  more  maps.    One  map  should 
show  the  area  with  the  greatest  erosion  potential,  maybe  all  F3 , 
E3,  D3,  F2  and  gulliea  lands.    The  second  map  could  then  show  C3 
along  with  D2  and  E2  lands. 

Where  detailed  soils  mapping  is  not  available  from  either  a  County 
Report  or  from  the  District  Conservationist's  Office,  compile 

!_/  SOIL  SURVEY  Banks  and  Stephens  Counties,  Georgia,  USDA-SCS  and 
FS,  GPO,  Washington,  D.  C,  December  1971. 
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hazard  maps  from  overlays  of  a  base  map,  soil  association  maps 
(using  those  broad  categories  deemed  credible)  and  slope  maps 
derived  from  USGS  topographic  sheets. 

Once  these  potentially  hazardous  forestlands  are  identified  and 
mapped,  prepare  an  ownership  overlay  if  the  information  is  avail- 
able.   National  Forests,  other  Federal  lands,  and  industrial 
forest  lands  either  owned  or  leased  are  not  considered  in  planning 
accelerated  watershed  hazard  area  needs  other  than  making  owners 
aware  of  the  potential  hazards.    Ownership  maps  are  not  a  necessity, 
but  if  the  base  maps  are  readily  available,  the  information  will 
prove  useful  to  the  forester. 

The  next  step  is  to  develop  tables  of  "Potential  Soil  Erosion 
Rates".    These  tables  are  calculated  using  the  Universal  Soil  Loss 
Equation  (Wischmeier  and  Smith,  1965).    The  soil  credibilities 
(K  factors)  for  the  the  various  series  within  the  watershed  are 
obtained  from  published  SCS  tables.    (See  example  on  page  8.) 
Slope  angles  and  slope  lengths,  typical  of  the  watershed,  are 
selected  to  provide  a  variety  of  topographic  conditions.  Cover 
factors  for  the  forest  practices  are  obtained  from  the  Soil  Erosion 
Data  Bank  maintained  by  the  Forest  Service's  Southeastern  Area. 
These  cover  factors  are  derived  from  observations  on  more  than 
11,000  plots  under  various  forest  practices  throughout  the  South- 
east. 

The  tables  contain  estimates  of  the  potential  average  erosion 
rates  that  may  occur  if  a  particular  practice  is  applied  on  a 
given  soil  series,  slope  angle  and  slope  length.    (See  Tables  1, 
2,  and  3.)    These  rates  show  the  relative  magnitude  of  the  poten- 
tial erosion  and  should  be  used  only  as  an  index  of  what  might 
occur.    Specific  erosion  rate  estimates  must  include  site  specific 
cover  factors  and  topographic  information. 

The  forest  practices  selected  for  the  potential  erosion  rate 
tables  are  those  common  to  the  watershed.    Where  erosion  rates  for 
the  common  forest  practice  is  excessive,  possible  alternative 
practices  are  also  included.    The  alternative  practices  often 
included  are:    undisturbed,  general  logging,  and  mechanical  site 
preparation  by  shearing,  bulldozing,  rootraking  or  roller  chopping. 

The  purpose  of  the  potential  soil  erosion  rate  tables  is  to  help 
develop  alternative  management  practices  for  the  landowner.  The 
tables  will  allow  the  service  forester  and  the  landowner  to  evalu- 
ate the  potential  impacts  of  various  timber  harvesting  and  stand 
regeneration  techniques  on  watershed  values  in  addition  to  the 
traditional  economic  values. 

The  initial  emphasis  of  this  procedure  is  toward  preparation  of 
forest  management  plans  which  will  result  in  the  implementation  of 
individual  practices  on  the  land. 
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To  protect  the  soil  and  water  values  on  these  potentially 
hazardous  areas,  it  is  most  important  that  forest  landowners 
and  managers  are  aware  of  the  problems  which  may  occur  when 
harvesting  timber  on  or  adjacent  to  erodible  soils,  or  when 
converting  these  forest  lands  to  other  uses.    The  initial  step 
and  basic  tool  in  identifying  needs  leading  to  the  accomplishment 
of  watershed  protection  can  be  through  the  joint  development 
and  implementation  of  a  management  plan  by  the  landowner  and  the 
service  forester.    This  plan  should  show  present  and  potential 
watershed  problems  and  outline  procedures  to  protect  watershed 
values  during  management  and  utilization  operations,  such  as 
harvest  and  regeneration. 

After  determining  total  acres  and  number  of  tracts  of  private 
forest  land  with  hazardous  soils,  the  State  forestry  personnel 
must  then  determine  the  acreage  already  under  management  either 
by  the  State  or  by  a  consulting  forester.    They  must  also  estimate 
the  acreage  and  number  of  plans  that  will  be  accomplished  under 
the  going  programs  during  the  installation  period  of  the  watershed 
project.    The  remaining  acreage,  plus  any  revision  of  old  plans, 
is  the  accelerated  need  for  preparing  management  plans.    From  this 
need,  you  can  determine  the  number  of  plans  which  can  be  expected 
to  be  prepared  each  year.    Needed  accelerated  forestry  practices, 
including  critical  area  tree  planting,  fire  prevention,  logging 
road  stabilization,  and  other  management  measures  should  be  included. 

This  annual  accelerated  need  multiplied  by  the  number  of  years 
to  accomplish  the  total  (not  to  exceed  the  installation  period) 
is  a  part  of  the  accelerated  program  for  Table  I  in  the  Watershed 
Work  Plan.    Technical  assistance  for  individual  practices  unsuper- 
vised by  the  going  programs  will  also  be  included  in  Table  I. 

With  additional  emphasis  being  placed  by  the  SCS  on  conservation 
plans  and  installation  of  measures  above  the  planned  structure 
sites,  it  is  important  that  forestry  personnel  should  give  priority 
to  getting  these  forest  lands  under  management  and  prescribed 
measures  installed. 

Cost  estimates  for  the  accelerated  program  are  based  on  total 
acres,  the  number  of  landowners,  the  severity  of  the  erosion 
potential  and  the  time  involved  in  contacting  and  informing  land- 
owners, industrial  foresters,  and  consulting  foresters  of  the 
potential  erosion  problems  and  the  advantages  of  watershed  manage- 
ment as  well  as  forest  management.    Once  the  project  becomes 
operational  and  the  accelerated  forestry  program  begins,  the 
hazard  maps  will  become  a  part  of  the  Forest  Land  Plan  and  can 
be  used  to  record  the  location  of  the  prepared  management  plans. 
Record  on  these  maps  the  locations  of  land  treatment  measures 
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needed  to  protect  soil  and  water  values  based  on  information 
obtained  on  these  sites  during  the  preparation  of  the  management 
plans . 

TRIAL  APPLICATION 

The  "New  Procedure"  was  tested  on  Moores  Creek,  a  small  watershed 
project  being  planned  in  east  central  Alabama.    This  watershed 
contains  11,584  acres  with  77  percent  or  8,934  acres  in  forest 
land.    All  of  the  forest  land  in  the  watershed  is  in  small  private 
ownership  with  the  exception  of  about  400  acres  owned  by  West 
Point-Pepperel 1  Mills. 

Most  of  the  upland  forests  have  developed  by  secondary  plant  suc- 
cession from  abandoned  cropland.    They  now  consist  of  medium  to 
poorly  stocked  stands  of  poletimber  or  young  sawtimber.  Approxi- 
mately 1,700  acres,  cutover  in  the  past  few  years,  now  are  medium 
to  well  stocked  with  seedling  or  sapling  size  trees.  Timber 
stands  consist  of  loblolly  and  shortleaf  pines,  oaks,  hickory,  red 
maple,  sweetgum  and  many  species  of  minor  commercial  importance. 

METHOD 

1.  Hazard  Map.    This  map  was  prepared  from  the  SCS  Soil  Survey 
Report  for  Chambers  County,  Alabama,  of  June  1959.    For  the  pur- 
pose of  this  paper,  all  of  the  forest  land  is  shown  on  the  map. 
Normally,  this  is  not  necessary.     (See  map  on  last  page.)  We 
selected  three  potential  hazard  magnitudes: 

a.  Soils  on  6  to  15  percent  slopes  where  past  erosion  has 
removed  much  of  the  original  surface  soil  and  subsoil  leaving 

a  severely  eroded  area  with  many  shallow  and  some  deep  gullies. 
We  identified  1,758  acres  in  this  first  category. 

b.  Soil  on  15  to  25  percent  slopes  with  some  steeper  slopes. 
Without  vegetation,  rapid  runoff  will  cause  active  erosion 
that  will  be  difficult  to  control.    This  category  included  250 
acres . 

c.  Gullied  land  on  6  to  25  percent  slopes.    These  areas  are 
partially  healed  with  trees  and  kudzu.    This  category  includes 
324  acres. 

2.  Land  Ownership  Overlay.  A  land  ownership  overlay  was  prepared 
for  this  watershed,  but  is  not  shown  in  this  paper. 
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3.  Erosion  Rate  Tables.    These  tables  were  developed  for  this 
particular  watershed  by  using  the  Universal  Soil  Loss  Equation. 
Soil  credibilities  (K  factors)  were  obtained  from  published 
tables  and  are  0.20,  0.24,  and  0.32  for  the  various  soils. 

Slope  angles  were  obtained  from  the  soil  survey  report  and  are 
typical  for  the  particular  soil  series.    These  vary  from  1  percent 
slope  to  20  percent  slope.    Slope  lengths  are  typical  for  the 
watershed,  ranging  up  to  about  200  feet. 

Forest  practices  are  also  typical  for  the  area.    They  include: 

a.  Logging  with  no  subsequent  site  preparation.    This  practice 
is  common  with  most  small  landowners  in  this  area.    Timber  is 
cut  because  money  is  needed  for  a  specific  purpose.    No  addi- 
tional funds  are  available  to  prepare  a  site  and  plant  it, 
usually  not  even  enough  to  cost-share  under  the  FIP  program. 
The  stand  is  left  to  regenerate  itself  naturally. 

b.  Rootraking  or  KG  blading.    Site  preparation  practices  are 
sometimes  used  by  private  landowners  because  equipment  is 
usually  available  locally. 

c.  Bui Idozing.    This  equipment  is  occasionally  used  by  the 
private  landowner. 

d.  Undisturbed.    This  practice  is  included  as  an  erosion  rate 
reference  against  which  to  compare  forest  disturbances. 

Cover  factors  for  these  forest  practices  came  from  the  Soil  Erosion 
Data  Bank  maintained  by  the  Southeastern  Area  of  the  Forest  Service. 

As  explained  under  the  Techniques  Section,  these  potential  erosion 
rates  are  used  only  to  guide  the  selection  of  appropriate  alterna- 
tive management  practices  to  meet  the  objectives  of  the  landowner. 

4.  Watershed  Land  Treatment  Program.    The  hazard  map  and  a  land 
ownership  map  indicated  that  there  are  60  landowners  in  the  water- 
shed.   Thirty  of  them  own  some  potentially  hazardous  forest  lands. 
In  conjunction  with  representatives  of  the  Alabama  Forestry 
Commission,  the  watershed  planner  determined  how  many  owners  would 
be  requesting  management  assistance  through  the  various  forestry 
programs.    The  Commission  also  estimated  the  number  of  remaining 
landowners  who  would  participate  if  contacted. 

From  that  number,  the  Commission  estimated  that  if  additional 
money  were  made  available  under  the  PL  565  program,  its  staff 
could  contact  and  prepare  management  plans  for  20  forest  land 
owners.    Instead  of  dragging  the  program  out  over  many  years  ,  the 
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Commission  requested  enough  funds  to  complete  20  plans  over  a 
2-year  period.    These  are  the  accelerated  PL  566  forest  mange- 
ment  plans  needed  for  Moores  Creek  Watershed.    All  of  the  in- 
dividual practices  such  as  tree  planting,  harvesting  assistance, 
etc.,  will  be  accomplished  through  the  various  going  programs. 
Technical  assistance  for  individual  practices  such  as  tree  plant- 
ing, harvesting  assistance,  etc.,  that  cannot  be  serviced  by  the 
going  programs  will  be  provided  by  PL  566. 

As  watershed  management  plans  are  prepared,  locations  will  be 
recorded  on  the  watershed  hazard  map  in  the  forester's  office. 
Areas  presently  eroding  will  also  be  recorded  along  with  specific 
recommendations  to  correct  the  problem. 

5.    Map  Preparation  Time.    This  was  the  pilot  watershed  for  this 
procedure.    Maps  were  redrawn  several  times  before  the  procedure 
was  finalized.    The  maps  took  about  three  days  to  complete.  How- 
ever, since  this  mapping  was  completed,  11  other  watersheds  have 
been  mapped  at  an  average  rate  of  about  50,000  acres  per  day. 
Soil  survey  maps  are  normally  at  a  scale  of  1:20,000.    Hazard  maps 
are  drawn  at  this  scale  on  matte  acetate  paper  to  facilitate  re- 
productions.   Upon  completion,  additional  copies  for  distribution 
are  run  on  a  blueline  printer  at  little  or  no  cost  to  the  planning 
team. 


SUMMARY 

This  technique  as  a  part  of  watershed  planning  was  developed  as 
an  aid  in  the  forestry  program  in  new  PL  566  small  watersheds  in 
order  to  improve  the  Forest  Service  information  provided  to  State 
forestry  personnel.    The  procedure  focuses  emphasis  on  forest 
lands  on  soils  which  have  the  greatest  potential  for  erosion  and 
sediment  problems.    It  provides  specific  locations  where  forest 
management  planning  is  needed  to  protect  soil  and  water  values. 

Initially,  preparation  of  the  potential  hazard  maps  will  be 
time  consuming.    However,  once  the  planner  becomes  familiar  with 
the  soil  survey  reports  and  the  planning  technique,  maps  will  be 
drawn  more  quickly  and  accurately. 

This  technique  is  not  intended  to  be  used  as  the  only  tool  to 
develop  a  forestry  program,  nor  is  it  intended  to  replace  all 
field  work.  However,  use  of  this  procedure  will  reduce  field 
work,  resulting  in  a  savings  of  time  and  travel  dollars. 
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WATERSHED  SOILS,  ERODIBILITIES ,  AND  TABLES 
TO  USE  FOR  EROSION  HAZARD 

Moores  Creek  Watershed,  Alabama 


So  11  Series  K  Tabl  e 

Appling  .20  1 

Cecil  .24  2 

Chewacla  .24  2 

Iredell  .32  3 

Lloyd  .32*  3 

Seneca  .24*  2 

Shallow,  various  .32*  3 

Starr  .24  2 

Stoney,  various  .24-. 32*  2-3 

Worsham  .20*  1 


*Assumed  K  value 
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